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ABSTRACT: 

A highly sensitive homogeneous assay allows for quantitative detection of amplified nucleic acids. 
This detection is achieved during or after amplification with a high affinity fluorescent dye which is 
from the class of unsymmetrical cyanine dyes having at least two positive charges and a binding 
constant (Kb) within the range of from about 1 x 10 to about 5x10 (molar). The reagents used 
for the assay can be contained in a kit designed for amplification such as by polymerase chain 
? reaction. 
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nttO, lXB:2-C*tK 

m, pXtfqBu mantle, OXfilt*^^ {BL 



[»*«2] X*«-S-Xtt-O-T?*0, R*t«* 
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^IU-3©7;i/*;^£D, R 2 &mmwiT$ki-4 

<DT)l*\s>T?$>*)* R 3 , R 4 RZtR 5 ffi, &4®l\L 
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ixi o f ~»5xio s w x ~zhz>mm*s7-> 

*fi*T?»^T, tTFOflfjiit (I) : 
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(±5£4>> -O-, -Se- = CH-X i0 

Yti-CH=CH-TabD, 

R fctj^gB^C 1 ~ 6 ©7MJI/t$ 0 . 

R 2 StfR 6 &*®LiL\Z. 

R 3 , R 4 RZfR 5 HU &*ffi£S;:, MiH?Sl-6 

Z 2 fi, 5«XI46Jla)»«BaitSSrifr*©fciBBa: 
n«0> lX&2Ti&*9> 

nu p&tfq«. OXttlTf»S39«> fib 



[»*»7] X**-S-Xtt-0-T?*!K RjMBI* 
H?ai-3COT;^;l/^fel9, R 1 #*#*X»«*g 

©7;P*i^>-e*o, R 3 , R 4 &tfR 5 **> 

iC, ^M^Scl-3(07;l/+^TfeD, Z 1 ^> 
y^-yvu »>ASXB^>yf7yy ^AS^^t 
SOCiBJKftaiUJH^*^^ Z 2 ^>v^|«SriE 

t*tOXf±l^f*l5, *LTp£ a 
^K?a3c07;i/*l/>T*D, R 3 , R 4 &tfR 5 0> 
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(±5t** xtt-S-, -O-, -Se-, =CH-X 
&-NR 1 -T*D, 
Y^-CH=CH-*P£D, 

r bks&isb* i - 6 <dt;p*;vt* d , 

r 2 arXR 6 fi, R^H?* l - 1 o ©7 

R 3 , R 4 RZfR* Bu R*Bf*l-6 
Q\SM7 

m, pSi^qH &*3££t;:, OXttlTSbS**. fib 

ptQfi|p|i;T?tta<, 

2) *fc<tfeia©*ttttifc 

tm&m 1 4] ME««ecx«sp c rs^d, a 



"TS^^-fV-, WJRttDNA#U^7-if, dNTP 
XBD N A* 'J ^ 7 7? M*B1 

[*#H1 6] SfflPCRKJKot^ttfHUWWfc 

»©S«#»SS6K^tr> «*H1 5 y 
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a? [1*918] X#t-S-30i-0-*C»D, ROTS* 

KTS:i-3©7;i/+;i/T*D, R 2 

4<D7J^U>X*$>r), R 3 , R 4 &t*R 5 j&t* #^$6 

R*JSf*i~3©7;^;i/7?*o, z 1 a* % ^ 

* 14 1 l t»5 ^ tliftv^ at 

30 *B1 5E«©t«*y K 

[i*S19] R^fM^Jl/t^0> R 2 ifi 
M$lSfSc3©7Ml/>^i9, R 3 , R 4 IkXfR 5 

[M«« 2 0 ] UEa36fi*^KT©ft^*A-H© 
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=\ N-Ci!,CH«CH»M*(CH,), 

46©* \Z «t t> T 2 #©D N A««t-ie fclS^T SffiUtt 

©•t*fc:a^< "bo-c**. dna^ii 

tt. 4§fflWSB?iJ^#-r-5)S"J©^ * F«£©2m5£ 
[0 0 0 3] #^©#*K:^ftV»DNAft*Hrr*fc 

•f>-r#a©^s^fti6nT*3 0, o^WKfrfco 
-fe?a^££ (pcr) , u#~ea«Ki6 <lcr> , 
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^vmmmvMnT^zjj&ifl-s&nz. p c Rmttm 

*~>'J #5? 7 Utf-S/ HH'J fc&^ft&fr 
TT«WI«©«lc:/5'f "?-*/Vf 7~'J y-f XS** 

5=fSW**»*SnT, A«l©a^©SrifttftKl££ftl 
■TfcC&fcfc*. PCRfcKt*fl«li. *HMWH« 

SI4, 6 8 3, 1 9 5^ (Mu 1 1 i s 6) , |?9Jg4, 

6 8 3, 2 0 2^ (Mu 1 1 i s S) Rtf|^4, 9 6 

5, 18 8^ (Mu 1 1 i s B) izWffiZtlT^Z. 10 

[0004] p cR(o^ummmmw>^^mmk 

Vi5raBftflfe«l/»S. *r»*fcfr©SH*f«£H|fifc 

AfcteaSfefce-f ^©.fcS&fSlfefcflS^ 

[0 0 0 5] R«HBW»K8iMt1M!fc , 3V»T&B-r* 

at&tifcfSSLV*. ;L©.fc3fc*ifck!u *&&£#!©& 

[0 0 0 6] Sfitt* J » i 5iMitt^nTl»-&^®^tC«t 
SitB*tt*». W*l1MWi«4MI»4 8 7 2 1 8^&f8 50 
(1992^5^27 0. Tosoh) iC»BSc£ttTi3 

DNAt«S^a**&»©»*{J:«*fi**IWBUTV» 
S. t§£fcj:*«*©#©*fc»0*. tttt#«f©«flW 

K*C«HUT^5:it*«?8e.3^T?*S. Tosoh© 

S^©m7tfi^tt. If^A^DiH, 7^U>?>^- 
kfX-^^X'f 5^7-;!/ (R Hoechs 
t 3 3 2 5 8) . S?T5y7xXJK>H-;P. 77 

[0 0 0 7] #fflftffFttJ8&3B5, 0 4 9, 4 9 0#9«ffl 
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m (Sutherland 6) KlEfSSnTV^ ±5 
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jut**. ±ie©fi^ («*.«. ifm^nsp* 

Hoechs t fijfc) HDNAC&SCte^T**!. ■€■ 

n e ©ffiffl ft f> w%ftti.n yvpyvy vftn-rgztz 
[0008] **anjtti«£*fi-rs)fctt©*gttfi 

^<hbT. #|.*JJ> Mansfield £©BioTechniques 15 
(2) . m 274-279 M(1993)C &-&a©fc'X-JfA14 
(bis-intercalating) &?Si#fBi£2tlT^£. d©±5 

t»s!fcfi-r6©fc^rfflT»Dfit>±fla©;t 

y^9!7>Kfflm«*JfcItt-**>©T?**!&t. &&© 
[0 0 0 9] 

[JW!*W»l/J:5tf«WD *«Ban&*K*WS 

s«ko««©ja5^»*fc«t'5Ts/-fe-f**a*ns. r 

©<fc5fc7y-fc--f», <fi»fl!©«Kt»UTiiSJfR*-C» 
[0 0 10] 

M«#ft-rs&»©*iH ±E©iai«a, zrnmz 

<fc *=3HM&^©*tifi&ifcT *o T, 

A) r44MWWI«iV«t--5JDS. 

B) #6nfc«i|B-*«gWSBIi, 
»fc«^bfc»^fc«r§3z^«SKi««©-*«KIS^ 

tteftX£*fit. £©*£££& (Kb ) 

^1X10' ~«I5X10 5 •Z$>Z#imi'7—>& 
&m-C&-oT, «T©#«§5£ ( I ) : 

[0 0 11] 

HIS 10] 
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[0 0 12J (±iC*k X&-S-, -O-. -Se 10 
=CH-XB-NR' -TfeD, Y!J-CH=CH 

StfR 6 ^^ffifiic. ^sHUffl* 1 ~ 1 0 <D7)V* 
k>T$>9. R 3 , R 4 RtfR 5 tt. 

fe J: ^ 5 MXtt 6 £ ©KjB*& 

IKJMrpiMWR?***. Z 2 14. g*-P2fii:-?© 

V) 5 iXli 6 fl©3SW£IR£^t"r*©K:&®«^*lIC 
^tSaS^S-^*, QttK7~:t>T<&D. nliO, 
lXtt2T&0, m, p&r^qtt. OXIi 

BlXtt2-e*D, -eLTtfiO. lXtt 2 -?<&•&) t? 

SJtffi^'a-^'N/W 7'J ^ XTS £ £fc < ff fc>ft 
5, *©±5ft^H*fc<fcS-#«g«#K©**tti2f8s 

[0 0 13] #3B9Jtt£fc, =4«ffniftS©4*%£ 30 

S3Kft*©#ttTT, »e=4««fl5««*iMrr*i 
B) SffgE&tfMtEftM%£. ME=**HR«tHt©#fc 

a-rsies**, muzfkft&m** *fc«rtB©*ftfc 

[0 0 14] S6C*38WI4. 

1) z:*«*flw«fc«dbfc»&K. mmzi*mm&) 

&&©-#® C«£ S nx t» * t * fc»£T SOTXtt 
3fc&3$§T<&oT, 5fefc*»W©*JSIC^^-Cffi«bfcS 

2) ^>?5:<i: i &ia©liitiiJ^ SHCXttHMO/W 50 
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[0 0 15] «H4>XOJifift©e«Ktt« 

teffl-f^fc*©. <tDffi#S, ilS&S©. J^«*fcJ:* 

y^-t'fifessflt-r-sfcoTffts. c©fc», #5gBj§© 
*s**«ffl-rst. 3Si«t«©tE*©»jfiiK*«t**«© 

»W©*tt*ttffl-r«t. <WI«fT»©«»©«**(H 

■r*rt"bT#S. *»W©*tfett^R*Tf»&fc». 

<. @^^:ttac©l&iWSI§©*T§a{c:|gJS-r^c:t*i 
r**. j»naK:Rjs»»*6tai*i»*-r6j8»<*a: 

V»fc», **#»«» 6»l©#»^©«»!8«EHi*n*. 

gfcSgft££Kk *»M©7 5/-fe-fS**» X5H>?A 
•^DJ^Hoescht 3 3 2 5 8&fe5S£©<fc5& 

a*©»«fi**fflv»fca*«tD*ftanTv»*75»-fe 
[0016] nn ttMAttiBK&^TJMl 
©«^a*itttt. *<©a«©«*fi*«i:0"bi*t»"b© 

6©fi*fct>t»TaTBfWKIMW*. 
[0 0 17] #0^5— K»Mi«:ft?JffibTtlffll** 

*Rr«ftwr *fc»©-jRK3a»t«fefrfct>i»Taj: < 

4, 6 8 3, 1 9 5%, W?|4, 6 8 3, 2 0 2*|&tf 
H&4. 9 6 5, 1 8 <±E) *ttC»fc-r 

*#<©*KfcE«SftT*0. *BJffl#Ttt^-©-r^ 

BjsniSbT i aBuotJwtJtiB-rsi: t 

-5. 

[0 0 18] *»M©SfelliC*ffl - rSCt*»T**«© 
JMftSrSfcLT. «Atf**H»HFfflB&HiB3 2 0 3 0 
8%£« (1 9 8 7^1 2H&PH) RtfPI*4 3 9 1 8 
2%&fB (19 9 O^lfl&M) fcBfcW'Jjtf-HSMH 
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Kfi>> 09k.}£B i rke nme y e r 6© J . V i r o 
1. Meth. 35, pp. 117-126 (199 
1) lrgB«©gE£ft6a#J1g®(self-sustained sequen 
ce replication) . TGap-LCRj R.Zf-ZrO&mM 

wmmvmwtp c r zmm lt*%w &mm? s^t 

Mz-z>^x\mw,\zwmT?zz>. 
[0019] #?g$tt. © i mutommmm 

m?zz\t\zmtz. &&mt. mm. -m^x. ^ 

»ffflfr5^t*tT^^*^ *^BJ^ipjffiLT. DNA 
■^^<>-fe>v J +-RNAO^D-->^$55{c#-r-5 

[0020] it<nsn*&&«. t^xs h^>, m 

H&^©V-X^6#e.n-5^DNAX«RNA<£(i 

tt. t&m. nffiskmmmmm (pbmo , mmmft 

£-5. y/ADNA, fflfDNA, liDN 

A, ^-fMRNA, X«ifflm*b<tt^-f^XHS^ 
$ nfcifflJia tf © D N A^ b < tt R N A lC?¥£-f -S^Kffi 

?ij©igi|BR^tUtc#(c^rffl-e*s. *&wz 
mmvT, ffiiz%t>z>m&*mmRtfmi}i-?%z\£>b»i 

[oo2i] ^m^mnmmizit, t hoikmwz&z 
mm, D-^^-ym. ^7$y7i, mmm. >??m 

WCHTLV-I. HTLV-I I. HIV-I&tfH 
IV- I KOi^Sl/hn^M^StiS*'. 

e> enacts tm<A. K*ftti©^3i, »#&tf*tf 

[0 0 2 2] rpCRttHj <kfct. PCRtC£>3S<h#;L 

^n-5-r^T©an, -r&bts, smmmmoKftMiz 

fttZ-M.oyfy'CV-t. DNA#'J^7-tt, D 

ttt, sk® cr&*>s» us!) \zwmu 
77^^-y?&&i&moGf&ifimmznz>8ifti : \zm^ 
nrzm&\z*®&i$.mte&tLxft%L?z>. n&ox 
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m<DPCRM.m®&&mzf\z#mt!;m&x. 
cxpH^sn-s., 

[0 0 2 3] 75KT-tt. «4R»*«**IHic9l«tll 

Ttcft\zi*-*mx&zz.ti!jW£L^w. mm?$>n 

^en-5^9-f V— 5t^U*f H£10~6 0fi, 
SfSL<ai 8~4 5iB*-r-5. 

[0024] *mw\z&^Tm^*>nz>7 : 7-i-?-\z. 

Jiffjj 5 t'SKffts. z\(DZ\tte. 

*»*n*no«c /w 7u ^ xf 

(CDN A/S'J ;* 3—M\Z&.-d T#S nJIE-efe ttnfcffc 5 
•5. 

[0025] ^mmiz^rm^^^^-it, 

©ffl^^A#-r-S>^i» ABI D 

NA^tS (App 1 i e d Biosystem«fcD 
A^Blflg) XBB iosearch 8600 ->'J— X 
SL<ti8 8 0 0->'J-X©^J&«8 (Mi 1 1 i gen 
-Biosearc hiktOA^nlffi) Stti;fei-rs 

±m<D^m^miamm4, 9 6 5, i8 8nmmm^zm 
&. *ft^wv-x^&#si^nfc^^©7 p 5'fv- 

©^^fe-g-sns. 

[0 0 2 6] DNA#U^7-iftt, ^"9^ V-ttlS 
^*->X ^ l/:*^ K-U >K&#JQ-r-5»^TS^ 

r©#jDtt^i!fe#tt (.tut>?>. mm\zm%® 

MWX^l/^HICfe#-r-5) "P^So tffl&DNA* 
40 'J^-iflcte. E. col iO DNAfN'J^7-t 
I , T 4 DNA#'J^7- tf. K 1 e n ow*W7 

[0 0 2 7] DNAiH'J^5— tfti, rjiifij 

z.ttftz-£L\,\ wm&t\z> mu. mzDNAmvm 

WIcSttTS-S^t&ltft-rs. J: DPMlc«, KS^tt 
DNA^'J^7-iftt> PCRlCfflV^n^iiSt*^ 

T%mmz\ttm&{ki£ftt£i,K z.(D&vuum\z* p 

5» H. *<D4&%m&ffittWV%lt>nT^Z£ft$: 
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ttU» tt Sj»^3»»©K«ftfr fc J: r> T*to*. 
[0 0 2 8] attJ^»»-CH«^*©HJIMtDNA* 
U^9-W«ftanT*D, *BttttHHS»4, 9 6 
5, 1 8 BliWWm CHE) RtfHSS4 f 8 8 9, 8 1 
8*t9Mei» (Gelfand^, 1 9 8 9^12^26 

t?Z> 0 mz^mfctf 1 ) *?-¥\Z, Thermusl 

The r mu s aquaticus , The r mu s 
f i 1 i f ormi s > Th e r mu s f 1 a v u 
s_X tt Th e r mu s the rmoph i lus ^ 6 

#U*7— 1?ftt, The rmo coccus lite 
r a 1 is , Pyrococcus f u r i o s u 
Therraotoga s p. RtfBB»fFaB& 
WO-A-8 9/0 6 6 9 U§-&« (1 9 8 9^7 £ 

[0 0 2 9] DNAtfU*^— i?3:77^-iBU V 

s/^a©*, ant& •■te^Bte 

[0 0 3 0] PCRfCl4*fc* 2iH±©ft*'>W 
-Z'J>8, «xH d ATP, d 
CTP, d GTP, dTTPRtXdUTP0"5^CO2a 
a±*^BT*«>o d I TP^7-xT1f-dGTP0 

<t^7tnmfflTWo PCRlt&wr. 

4SS<3!>=U>I8 (dATP, dCTP, dGTP&If 

dTTP) ^-sgtcffifflf 5 ^mmm 

CE«bfcPCRtt*tt, PCRl:*^T«»IWS» 

[0 0 3 1] DNAsRU;*5-if©«>MM4* **10 
0^ HRfcftO. 5*ffi£LL ffSKIl* 

2-»2 5m <fcD#*l/<tttt7~»2 0JtittT» 

r^&J £14* 7 4 , Cfc*ViT#gUT^ 
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(d NT P) ftaoa**-6Kj&att»SlHStt*tbT 

gi^n^o &75<v-cD«£&;iao. o 1 

±"C*0, *Tfc*50. 2-*5l/i^W$bk # 
[0 0 3 2] DNA#U^7-tt7r 

«*:»<). 5 2 o ^ u *;Kz>a7?fiFfi 

U ifc^dNTPSHRCfiO. 1HB2 5U ; E*0 

T^^dNTP^ffl^^t^^ 
[0 0 3 3] PCRSiH MWfcflWWSCi. XHt 
aaftW6*©«fHK«ffl^TpHft»7-J»9fcU& 

[0034] jifBo^^tc. mmwmmztzmimfr 

!c»-T3o S»S*»»TH LaureWheL 
ancet, pp. 5 3 8-5 4 0 (1 9 8 8^9^3 
B) > Maniatis 5£> Mo 1 e c u 1 a r CI 
on ing :A Laboratory Manua 
X, PP- 280-281 (1982), Gross- 
Bell and^ Eur. J. Biochem . , 3_ 
5» 6, 3 2 (1 9 7 3) &ZtXm®m&mm4, 9 6 5, 

i 8 snmmm (±e> fcB*snT^sfc©£tti;«> 

6DNA*»af*^r»»C^ViT»i, BWNttHF 
tUB^nS3 9 3 7 4 4fSl (1 9 9 0^1 0£2 4 
B&Si) » Bell^CDProc. Natl. Aca 
d. Sci. USA, 78 (9), pp. 5 7 5 9-5 
763 (1981) , Saiki 6®B io/Tech 
nology, 3, pp. 1 0 0 8- 1 0 1 2 (1 9 8 
5) &tfX9tttttUli£5, 2 3 1, 0 
40 (Cummins^) KBttStlT^*. 

[0035] mn. n^fcmnz^zummm- 
(*BJ*ffl#Tt4 rfg-flgj <hft*r<5) ^MM-sct 

T&£<, — C©*-fi«B«Sj8 5t:~»l 0 0TC 
5^ [0 0 3 6] ^CV^T, ^ttSn£®£, ®^^)£-&^CD 
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21 

mi 5 < cot5fflica&5®-iaa^ai-rsct^iK)^ 

2 5g>Pi5ff 5. 

[0 0 3 71 $t&2n?cM*%imLtcZ>. PCRii3|£ 

iSSS*!j5 5~$7 5X:<Dt&m\~&Q* $Fs§:L<«&6 
2~*56 8 < C0|gffil'*-l) < , 

[0 0 3 8] *<b#£Lfr>adKtt*Ttt. M-iaSiS 
=fi#&I^EfcU 1^6 2~j!?)6 8"C©j6Hi-r-5. C 

Cffl«MIJ«5~ftl 2 OfW$FS;l<<> 

[0 0 3 9] — (StC, PCRl*2 0-iM#;H3Lk ff* 
L<«2 0~5 01M #JI/frfc>*15. - 
JKt*52 0~i®3 6 O^cD-iM" ?;H$fflT*£#«, 4>T 
fc»3 0~$1 2 0f*##£L<, $^{C*?J3 0~*39 
0WiDffil/V>. ^©iilBS^ttaSteft^-iM 

[0 0 4 0] «B*RO«S«S*^»BWI*Tr*l6r* 

©glim, &m©&#©&afc*w?"£flk£&£*&E-r 

ant *5SI8©*fttt> Bfa©ia»:»'t>^ 

[0 0 4 1] r©aw©^*©g§©-^!0^ ^BftfF 

UMB4. 9 6 5, 1 8 85Hm&tAWHttfFtfM£ 

P8fg2 3 6, 0 6 9-^&«Ka>ftDi¥L<te«3nTV> 

•s. -iRic, £©gs«. £*»#****■#-***© 

[0 04 2] R*NttflFfUBIftll£4 02,99 4^S 
tt, ^B^ffiUS^ 5 , 0 8 9, 2 3 3^9J<aa# (± 

13) K»«3nfcSttftfflv»TjHrr5;it*«T?*5* 

fflftft^ttK/^ y * COV»T»iHICS3«lxT^5. -e© 



(15) #$¥8-89 299 

[0 0 4 3] ±IE©fl;3*ttlfc/'Wi?©te, *%W©*)* 
(4. XBttttfflMM, 9 0 2, 6 2 4«nM* (Co 
lumbusS) ^IS4, 6 8 3, 1 9 5t9!i« 

use) icB«*nr^*±5ais©*». Rrxa** 

jo •e*ntfwe**©tt©asjs:»S8c*tJTt>mfi-r* 

H*aftr*iw* r & c ± oftftsswrcssAK:* 

«. c©&». C©B«rR»an&»B!»»l4*5Mi 

«, S3tfi**>6©«*SWjrr«2itlcJ:Dfrt)ft* 
©T% gffittCC.fcS&SlJtSWflBKrrs.kS&'bro-e 

a? [0044] ±c©j:5fc. *ipimfkgsi/£:£%& 
*«*B*xs*xtt*«xe*©tt*©Wrjfln!«ffl b 

ig©itff5^i&e«^^s<t5ic. #&©a&8&#>e>#ft 
st«:t#lfftu». »fe©«3tfi*tt. 

-t©fi*#«WJ*©-*«K 

AM^^^-r, »]«5fi-eia. 

S*fi**»5©«3tt. *©fi**nttli» Cffcfc*.. 
flt%%C*ttfttf (£55*©3Sfl*IC) 5nmEU:->7 

®^-rn*> ©»-&■&, ©±'5&ifttti«>itB&ffi5!5>©{8^ 

«fls***-r*. C©^ffiBj|g!5:^tt. 9B%9UE©li 
^? [0 0 4 5] ^{llPlfigiSft^tt. #«©m7tfeiN©#« 

©SiB*ftRtf***fifcaufc«6«»©a3t»3iHeie 

igie^©tt3t©^tc*viT. -r^t)^ft^©Jiii@-y- 
<i9)V&\z, x»**©*SiJ--f^/i«fc> s^-r^c: 

•fi'A'Kfc^T, *«ea3tfi*©#ftTT?*iBfcff 

[0 0 4 6] *3SWK*5*>TWJBfcS3te*tt, ~« 

t, ig^^sc (Kb ) mm 1 X 1 0 4 ~«J 5 X 1 0 

50 5 T»5#Wi->7n>^fiiiLT^iS 
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(16) 



29 

[0 0 4 7] *©±, **Wfc#JBfcSBfcfi*tt* SCft 



KC = K P X< 



(C) X2 



1#gB¥8- 8 9 2 9 9 
30 

n-c, r#t?j tai o%^ii^»-r^o #ffl&^< 
ffHCtt, *ffl&a*fi*ttfilT©«BiiC (i) tsii 

[0 0 4 8] 
Mfcl 1] 



2 + t 



4 CH— CH )- 



Vp <"X" 

CH-/ V' 

Vq N< R 1— 



— R* 



[0 0 4 9] ±i£+, Xtt-S-, -0-> -Se- 
= CH-X«-NR l #*b<tt-S-X 20 

£fc> _b8B*^ (I) fc*^T, Y 
tt-CH=CH-W. Rfcfcft*K^*l'-6©1i& 

xfi*S&7;i/*Ji/ («K *9Mk x^Jk r/otMk 

zy)l) T*$>% 0 !?SL<it R ttK*!HTft 1 ~ 3 ©K 

^ux&x^kc&o, «t>ff^b<tt, R&T^kt? 

$>Z>o R 1 tt, **Xttft^RJC^^T5£«bfcK*M 
^ * 1 - 6 ©g$Xte*a&7;l/*;k?&£ £ £#T€* 

& 0 «tt)jffsi/<tt. r 1 \t^mx\tmz^mvtc^m 30 

ft 1 ~ 3 WPT?* D , 

[0 0 5 0] R 2 RtfR 6 tt, K^HTft 

i~i ov>m&xn^mm7)i*u> («k *?\s>* 

x^kX HU^fl/X -fV:/DfcfkX n-A*-> 
1/X n-^>fl/X n-^yl^X n-xT^k 
>&tfn-7^>k» TS^c ffSKU, R 2 RZSR 
6 fit fc*|fc£fc* 1^4 

V*. R 3 , R 4 &tfR 5 BU ^XlS^ftl 47 

-6©g&X&*M&7;k*^ («> SteKRXtfR 1 fc 

o^TSii/tt©) -e&^o »*L<«, £n£©g 
[0051] z 1 a, 5flxB6fl<o**iisca, mx 

*/U/ C2, 3-d) ^7V0<> 
A> t7h C2, 3-d] ^71/U^A, *yh [1, 
2-d) ^7*/U^A> tf'Jy 50 



tt**SHD #«*T?3«*T?IS^anT^Tt)«t^. 

T> tt«7;P*^ (^Dg^ftl-3® 

fib, £©±5 #585JfcfcoTfiK& 

[0052] (i) z 2 hu ^anr^** 
dt-rscD^iKsajKSiH'ftiias^S'&tr. z z 

[0 0 5 3] Sfc, «i§Si (I) nBO, 1XB 
2, #*Ktt0XttlT?*5. a^fC, m, p&^q 
OXfilt*^ flbptattHi: 

£L<, *fcp39JO^ja^Q*tlTft-5^t39««t>»* 
UK Sfc, tttO, lXtt2T*0. JftKttOTf 

[0 0 5 4] QJi, B3fcW»**f «a3&«7-;i- 

p- h;i/x>x^^-h> hx;i/^x-h, x;i/7 
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(17) 



8-89299 



31 



[0 0 5 5] ®\CGffltZ%yt&mZ, &T©3ftl tCg2» 
LfciSS.«i:K, tefcJTfa, Mo 1 e c u 1 a r P 
r o b e sttfr6rUSR2tVO>5fc©-t?&-5. l<#Lft 
Molecular Probe stt 



32 



[0 0 5 6] 
[ftl 2] 




N-CHiCIUCHtK*(CH»)i 
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33 



(18) 



#BB¥8-8 9 2 

34 




[0 0 5 8] % rn 



50 









A 


P0-PR0-1 


3.6X10 4 


B 


PO-PRO-3 


tzl 


C 


BO-PRO- 1 


5.8xl0 4 


D 


BO-PRO-3 


8.7K10 4 


E 


YO-PRO-1 


1-SxlO 5 


F 


YO-PRO-3 


6 xiO 4 


G 


TO-PRO-1 


3.GX10 6 


H 


T0-PR0-3 


1. lxlO 5 



(19) 



4$M¥8-8 9 2 9 9 



35 



36 



[0 0 5 9] ic*COK b fctt. Mo 1 e cu 1 a r P * [0 0 6 1] mft&mt1*mi<nit9toMmt.V&t»i 
robe stt©*^n^*2 2 4Hfc:«esnT^5» tt, BSfcV^ftOfiflrctf otftJ:^ jfiKB 

se&» (k p ) *&<D*:)imm5 5^mr>xnmztirc &Mrnt>nz> 0 &$£#B®m<z>K£tt, sststis: 
[0060] **w«sas-r*»©a3tfi*©««a ^^\zzn£vmmmx\z&mwmmfcztis&z>. 

fcfc «^feft^»*5W3Wlia*©Tfi*©a«K:«to [0 0 6 2] HT©JOI«f4, *»W©jfeKtKwr* 

o- 9 ^e;1/K±, »^u<ti*5i o s ~*5 1 o- 5 ^e;ut& [0 0 6 3] 

tit io%®a^i*«o cnsofi*it jais«i*j;rX2T J B^fc^-fT-«, hiv-i 

BE#J#^ : 1 : 5 ' -X-ATAATCCACC TATCCCAGTA GGAGAAAT- 3 ' 
BE^J#^ : 2 : 5 ' -X-TTTGGTCCTT GTCTTATGTC CAGAATGC- 3 ' 

mmm 3^^7-1^11 hiv-i dna© b$&„ 

BB^J#^t : 3 : 5 ' -X-AGTGGGGGGA CATCAAGCAG CCATGCAA-3 ' 
E#HHf : 4 : 5 ' -X-CCTGCTATGT CACTTCCCCT TGGTTCTCTC- 3 ' 

[0064] »e^5-fv-*, xtt, *a#fp^4,9 ★;i/«»*^-r. se*«i*±W2, t&*>&\zfmm3<D 

62,029-^H^a* (Levenson^) fciB*Snfcft»£J8^ 7 y-fe-f Tfffl^fcJtffi^n-^H, ^tl-i?nKT©E^J 

-*e^i/T*«j ^x * i/*^ 1 Ficfwoan&K*^* 

SS^JS^ : 5 : 5 ' -X-ATCCTGGGAT TAAATAAAAT AGTAAGAATG 
TATAGCCCTA C- 3 ' 
1-^:6: 5 ' -X-GAGACCATCA ATGAGGAAGC TGCAGAAT- 3 ' 

2 -7-fe h7~fe h+yX^^^ U l^- H (90:4:6 

ii/t"t>H 3^6*dEi/&#uv-*afa (0.2 

59 %) £*g£U *LT*JS«2lc8B«bfc^95 t fc«3» 
£^£0 * y$T : r>(97s (Thermus aquaticu 

PRO-1, YOYO-1, BO-PRO-1, TO~ 
PRO-L TO-PRO-3, TOTO-lMy? 
OTO-3fi3tfi*tt, Molecular Probes, Inc.JcOA 
fit 

[0 0 6 7] yu-fen-;i/*<trxhux (tFo^ 

^JW Sigma Chemical <fc DA# 

40 bfc. HIV-I SMDN ABu Bernie Poiesz of Syr 
acuse UniversityctOA^bfeHlIT78/HIV AAV 
mtco &MM\$, SffloCDHI V- I ntf-^WTS 
fcarefcofc. #Ufc'x:;i,fcfn»j H> ( 1125 U*;W 

^.ttfu^K^hu^A, -*«• (10^ u^e 

[0 0 6 8] ^JfS0iJ2Tffl^fe3>xaLy-h^t 

^-t^3>yay-h (Zymed Laboratories, Inc., 
»*»Xh^h7lf^>lt 2:1) ( 126/iL/L , 
50 tt*>/^R1.25g) , *-tf>f> (0.5%) cfcitf*;!/ 



[0 0 6 5] cnt><D7u--r%:, tt*©*ufcfi^s* 

JB^T^U CX?l^>-3-3- (p-tf~J]^>>^ 
^) yotf*>K) (95:5fi»/V-ir>K 
lym) *6W»L&#Uv-*tT (f^ilgUm) 
£*W^2i*£o S^^KMS^fcMjWKe* 2 
- (n-^em'J/) x^>x;v*>*«ffjat (0.1* 

;k pH6) Tft^U ^bT@^##^0%<h&£J;5 
KBSSlS-fco ft»bfcS^0tt» ( 3.3mL) £#Rb 
T, mt**B»#**3.33* (0.UE;W 
U *n*i- (3-^y^;i/75yynh!;W -3- 
XWW;W?^5H*iS (2.1mL, 84mg/mL, 
S) *±tf^n-y ( 983// L, 44.440D/mL,:JV*G* 
TPS) tiB-&a*fc. #£nfc!8Si££*m*50 < CT 
»2»IH»M«lfca&ba:39t61II»l/, *bT»if#li 
b&. (Xfl/>y-hUD) ra»»-^-h»J 

(O.OOOl^W S^tfhUX (hHDtWf 

;w T^j^^ymmm (Q.01W, phs) t&^£3 

0ife#U *bTtnicHB«bTH«»4%i:a-6<t 

[0066] a»»2%fc*«bT, meKKs, Si® 

#U Cy^;U7^Ul/-h-n-2-7^'j;i/7 
5 H - 2 - y ^JU^n/i >x;i/*>^^- h u A - n - 
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(20) 

37 

3**U-b (0.5%) ft3- (4- ; e;i/* , jy) -fun 

>x)ift>MMmm (o.i^;w \z$tswv$>z>it* 

§gffi«&J 2 Tffl ^fcftiM&tttt, fift^ h U ^ A ( 3735 
m (2.55 1)^) > xvMSK^HJ^A (385 
(25V>f£D*;» ft, U>&^HJ^A, -JBS, - 

m^mmmw. (255 y*^, ph7.4 > t^irton?*-? 

#\ *&ttflf*CO*ttftfflViTEastman Kodak Company 10 

[0069] mmm 1 : mmiyttn i v- 1 dnao 

PCRfc«kDifflBLfcHl V- I DNA^ft 
CREiSi^ftB, EJ9#*I: 1 &&zm#m^ : 2© 

(#* o.4v-f^u^e;w , Jfrffcvif*^ 

A (105 U^W , d AT P, dCTTP, dGTP43 
WdTTPt^T (£* 1.55 U^W . HJX (t 

fd+^^^w *$>mffim (io5U^;k ph 20 
8) , x^u>^7^>mmm (O.l^U^W , 

*U<>A (505U^;W , DNA#U^5-1? (160* 
ft/mL) ^SrXfcKodak jSKMfth hDNA (Kodak Ul 
trapure Human DNA ) (0.22^g/uL ) , i^U-feO— ;V 
( 7.5%) £^&*>©T?»ofc. 
[0 0 7 0] YO-PRO-lfi$ (iov-r^n^;0 
(irlBft^«E) is, v^^jvx^*+vH (15U* 

;W HJX (tHP+^WW 7 

5 7^^>1SI (105U^;i/) *«t«X?l^>i?75 

>KftK ( 1 5 u *;w MHwreiwrr* ttwo ^ 

ft 1 "?^^P^H:lfco IWHIV-I DNA do 
nt!-/uL) £>i££f ( 200/zL) <DPCR\Z<kZ>m$& 
te, Ericomp -y— • 1M £ 7-^<fc^HT©P C R 
^Dha-MfflV^a^Da^f (0.5mL) T*SSL 
&. 

1) 95t;7fl5fJ>ffi^«WII*UT*ttai3:^. 

2) ftlM^tt* 63.5rT40#Pfl:/^5>^#<fctf 

^LT95t:-ei5^»^ii:^c 40 



4$H§¥8-8 9 2 9 9 

3) 95CT6«MH«aEtt*ff5. 
[0 0 7 1] tfftB§K-T^T(Z>it^ 
ft, «JBBff«»*i:fi^a*fc. S6tlfcfi^»S2^ 

©5?nt»fic»»Lt (1672m L/umm o m 

(220 *iL) *-*©t«flpfc*jDLfc (tt»A) 

(sna* a*fe*ftd*&ifi*><z>"c*ofc) . yo- 

PRO-lMffi#i« ( 220/zL) ft^2(Oa^(C 
SJOLfc (ttftB) o DNA#'J^7-« (88 

IL L) fc^tfglW&K (220m L) ft&a^tC^JDL 
fc. ftB»©rt**Sft^r 200ML"fr?(O10©TUn — 

•fcSfcPCRlCjWtfc. &*0, 5, 10, 15, 20, 25, 
30, 40**ttt5D->fir;Mft>»:«fc, 
*^T? J t©t»«©rt#*ft*RbT (S^iifrt) 100 
/z L 1 V-f 9 n*;KDfi**»3900tf L t 

fKD+^^y hfcAnT«i»«#$«4iDLtbfe) , J E- 
©S3t**JR©Perkin-Elmer LS-5B#3KS3Ktt ( 491nm 
-CSS, 509mTSBt) THfebifc. 
[0 0 7 2] Zlft&<0MSB*S. ffitilflWPCRU- 

©«s*£*t *>g>t*5. Yo-PRo-ifi*n jb 

wmmt, somgopcR^-f ^;i/*Tti, #97-9 
«JnL>*fta2>* 450@<opcR^-f^;i/-e*92om7e#fifc 

[0073] mmm2 : it^j 

«JSBWfig«*-CYOYO-l 0K» 

[0 0 7 4] 
[ft 14] 
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39 




CH 3 
I 



CH = 



(21) 




CH, 



CH, 



3 I 



8-89299 



40 



CH 



[0075] &n&<t¥rtv?* *a#fF® 

5,229,297-^WiW» (Schnipelsky ffi) fcE*anT^ 

EJUS*: SOJIli^n-^aftas^&lk?*, SiS 

9^fcH*£**L£. **«l(Z)PCRK«Ift* 
(DNA#»J^7-ttB<) S«*5472MLHf>|» 

Sfta-T-SttiMSA, B*«fc«Cfc*»b& (&*1824 
ML) . ttM£A*©ttft£«HK ( 220 jxL) T^&fi 

«©»«K:fi*£S*L&. 

[0 0 7 6] PCRttBfclOAT. ttKBBf ©ttftl:: 

YOYO-l»3Kfi* (O.m^DtW 
©fftCgsftlbT (10V>f ^D*;H8jfc£ 220 uW 
ikfco tttt«C*©tt»fcB\ YO-PRO-1 

( o.iT-r ^o*/w zmmvmzmmvT 

(10V^D*;l*iK£ 220mL) t^tL JJt^T, 
DNAjRU^^— if (88m L) *J;tf«WHIV-I 

dnaswmk ( 220md &&nmmzmtoL, 

T3^©it&*©£*©rt««*JB^T\ 8^>©/^?- 

1) 95 < CT60#P^«Jn^LT»^^o 

2) ftiM^Ml* 63.5^40^;/^ a>^fc<fctf 
toga*. ^LTsrcTiww^atts. 

3) 95tT6(»roa»«ttSff5. 

[0 0 7 7] *H@C0^m^. 3m<D^m: (1) 0 (ffi 

Tftaawfcifti-r-s^fc, (2) i^da^d^f 

Jfefi«S*»y;k £cktf (3) TfJl£©Perkin Elmerit 

(ire) iiawarcTSflsatt* m^r^mmti 




20 



30 



40 



41- 

[0 0 7 8] rfJflg©NuSieve 1.5 %/Seak 

em Agarose ( 2. 5%7#n— XfcSW) 

*©TBEM (4 ML/ 100 M L) +©^»C»* 

&«» (a, B^,tr;c) ©hsrst^^ 
©¥^!is«ttaT©a o o &. 

[0 0 7 9] 



A 
B 

C 



5. 3 

0 

6 



[0 0 8 0] £in6©j|6*tt. KfiCTIiYO-PRO 
- lfe^©#ft(Ci:D^i|i^M^#&S^^^fer^ 

ft*©#fttf*»«*H*Lfc. tH*Att»tt»«tbT 

[0 0 8 1] 
[S3] 



A 
B 
C 



4 K+4*£ 



[0082] dns©iie*tt, irBfix 37 t-arr 

^fcYOYO-lfi*tti|«tff±***3j«, 

R*©fi*KoViT£lT©»fi : 
50 491nm 
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(22) 



8-89299 



41 

: 509nm 

Perkin-Elmer LS-5B^tt^ffl^T^«^^^ 



42 



[0 0 8 3] 
[*4] 



[0 0 84] 

★ 



'*-y t PvOy V (Y0Y0-1) 
? ^ 5 £ > K (Y0-PR0M) 

1**4 C 



:KYO-PRO- lSSanLfc. 
tCYOYO- l&*JPL-fc. 

en YOYo-iawa^tfaKftfttts^-r 

+ fc«fflTS^i:*ST#a:^^tft*UTV^. YO- 
P R O - 1 tt£#©fi*JttffiV^ JHRiplcttX2I£tt 

(a) 1M 2)l>&W®fToZ.t, (b) ftlM 
^;Ko*ttW»H*20»iBK:ai»«-^i, £fcte (c) ~r 

fc* Z.nz<D7u ;P©*Hfc«kD, (a) 

yoyo- i ©#ftTT?v^n^aigRifiBftsa&fei; 

[0 0 8 5] mmms : %^fi?SICD3££:5|ti£ 



0. 09 
0. 03 

3.6, 3.7, 3,4, 3.0 

7.1, 6.6, 6.0, 6.0 

1,5. 1.5. 1.5. L4, 1.4 

3.7, 3.5. 3.6, 3.2, 2.8 



SYOYO-l©** (o.iT<^nqE;W ts^-bfc 

fco #*9li©SaKK:|RbTWfflT*-6^fc«s*fflan«: 
fi*fi*fct, YO-PRO-1 tffr&*E) , BO-P 

ro-1 «fr&*c) , to-pro-i at^mo) 

*5it;TO-PRO-3 Ut&mW TfcoL RfaP 
CR&H*Lfcfca6fc*ffi7?Ha:Vife*tt, YOYO- 
1 (MB) #<ktfaTfc^Stt£fc©T*ofc. 

[0 0 8 6] 

Mfcl 5] 
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43 

TOTO-1 



«fi¥8-8 9 2 9 9 

44 





[0 0 8 7] TE»II*fc, *W©|»JC*ViTtt*lx 
fcft*fcrH>T©fi3fc«*»45<fctf TKCJ «SJ0#T 
5o £ns©20£TF© TKCj «*#T5fi**^ Sfrt 

[0 0 8 8] 
H5] 



ft* 




TKCJ « 


BO-PRO- I 


19.6 


3.2 


TO-PRO-3 


15.5 


6.2 


YO-PRO-1 


16 


8.2 


TO-PRO-1 


8. 32 


20 


TOTO-3 


8.45 ' 


25 


YOYO-1 


2,18 


60 


TOTO-1 


2. 70 


110 



[0 0 8 9] ★ TOTO- 3tt»5S£»-CiiS^tbfcft 

T, TOTO-3C^T©MfB«©fflStttti£^. * 
»«**©»* UMW*1»fc#J»bTBIBIfcB*l/T 



[0 0 9 0] 

[Eft*] 
E*>J#^ : 1 
S5«©g$ : 2 8 
BH©£ : tftt 

mom. -*m 

E^J©SSi : <B©«& ^^-U^^k^H (HIV- 
I DNA 

40 A-f #-fcx>f fthUM : N o 
7>5H?>X : No 

ATAATCCACC TATCCCAGTA GGAGAAAT 28 

[0 0 9 1] B2*0#^: 2 
Wffl<D&2 : 2 8 

&m<DM ■. mm. 

M©ft : -*« 

wm<Dwm : momt ^'j^^p^k (hiv- 

50 I DNA ©y^'fV-) 
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/W#ir5^#;l®JU: No 
7>^-fe>X : No 

TTTGGTCCTT GTCTTATGTC CAGAATGC 28 

[0092] mm^: 3 

E^J£>g£ : 2 8 

k?ij<z>s : mm 

h#D5;-:ifi[«« 

I DNA ©^V-) 
/W#"fe5r>f : No 

T>^*fe>X : No 

mi 

AGTGGGGGGA CATCAAGCAG CCATGCAA 28 

[0 0 9 3] SB^J#^: 4 
E#I©fi3 : 3 0 

mivm : mm 

I DNA ©^>f V— ) 
/Wtfiz^ #;PE#I : No 
7>^-fe>X : No 

mm 

CCTGCTATGT CACTTCCCCT TGGTTCTCTC 30 



(24) &S!¥8-8 9 2 9 9 

46 

[0 0 9 4] E#l#^: 5 
EJB0fiS : 4 1 
E^JCOS : 
m<D$k : -3MB 

E^J(OaS:ffioSK ^jS^Ur^i^^K (HIV- 
I DNA 

A^#-frr>f #;PE#I : No 
7>^ii>X : No 

ATCCTGGGAT TAAATAAAAT AGTAAGAATG TATAGCCCTA C 41 
[0 0 9 5] E^J#^: 6 

E#i©*a : 2 8 
mpxDM : mm 

m<D& : -#« 

E5Ua>a« : *S©«EK Ur^^l/rt^K (HIV- 

I DNA oyfu—^f) 
/W#-fe-r^*;i/E50 : No 
a? 7>^1r>X:No 

GAGACCATCA ATGAGGAAGC TGCAGAAT 28 
[HI] Hilt PCR*>f^;i«fc»l/T»3taM[* 
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(25) 



#M¥8-8 9 2 9 9 



II] 



m 
a 




(51) Int. CI. 6 

C0 9K 11/06 
C 1 2 N 15/09 
G 0 1 N 21/64 
21/78 
33/58 
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